INTRODUCTION
Increasing of milk and dairy products production volume, as well as their quality parameters, is one of the vital tasks currently facing the agroindustrial complex of Russia [1, 2] .
Dairy cattle industry includes labor-intensive processes one of which is cattle herd reproduction. Thus, the results of herd reproduction specialists activity will influence the level and quality parameters of the future milk producing ability of animals, the duration (and intensity of the process) of practical use of genetically valuable highly productive cows. In addition, the level of herd reproduction will determine the parameters of economic efficiency and production profitability [3, 4] .
Regulation of sex ratio in animal husbandry is a topical problem that has been solved for a long time: world science has developed methods for planning the sex of offspring and getting animals of a certain sex. Using of modern developments in the issue of offspring sex ratio regulation in dairy cattle breeding is especially important [5, 6] .
At present, there is an increasing need for agricultural producers to provide farms with valuable young cattle because the existing breeding base cannot fully provide it. There are a number of both already proven and completely new, unique in their own way methods to provide the required rate of animal reproduction. Today, the most effective method for this purpose is using of sexed semen. Thus, the current trend in the field of modern technologies for animal husbandry is the fertilization of heifers with sexed semen (with X-chromosome spermatozoa) [7, 8, 9] .
Many countries in the world showed a high interest in practical ways of regulating the sex of offspring of different farm animals. In this regard, it is necessary to provide a high percentage of heifers during cattle reproduction process, and the technology of sexed semen obtaining makes it possible. Using of this technology will enable specialists to intentionally get individuals of a certain sex in larger quantities what will increase the breeding effect and economic efficiency of livestock industry [10, 11, 12] .
The rate of genetic improvement of herds is directly dependent on selection intensity. Using of sexed semen is one of the innovative methods and is applied in many countries with developed animal husbandry [6, 13] .
The use of semen sorted by sex allows reducing the shortage of heifers for herd replacement and using stud bulls more intensively. In this regard, there is a need to evaluate stud bulls whose semen is used for reproduction.
The goal of this research was to compare milk producing ability and reproductive qualities of daughters of stud bulls whose semen was obtained using different technologies.
II. PRACTICAL RELEVANCE, SUGGESTIONS AND RESULTS

OF IMPLEMENTATION
Results are of practical interest for livestock farm breeders and can be used as recommendations for specialists working with sexed semen.
Practical relevance of the results also includes the possibility of increasing economic efficiency of dairy cattle breeding and reducing the shortage of replacement heifers through the rational use of sexed semen [14] .
During using sexed semen, the yield of heifers was 84.8%; this is a good alternative under conditions of insufficient production space and food supply. According to economic parameters, profitability level including breeding sales was 59.8%.
III. RESEARCH METHODOLOGY
The studies were conducted from 2014 to 2018 in "Udmurtia" agricultural production cooperative (collective farm) of Vavozhsky region of the Udmurt Republic. In order to study the effectiveness of the use of sexed semen, a control and test group of heifers, 183 heads each, were formed using the principle of analogous groups. For insemination of test group heifers, sexed semen of the following stud bulls was used: Surprise 342544408, Parrah 343313777 and Yotan 831644. For insemination of control group heifers, semen obtained by traditional method of the following bulls was used: Patrick 51660096, Maradonna 466685 and Elsinore 1731.
The offspring was registered according to established procedure. The growth characteristics of heifers were studied by weight at birth, and then at the age of 3, 6, 9, 12, 15, 18 months and at the first calving.
To study milk producing ability and reproductive qualities, 2 groups of first-calf cows were formed: 1 group included daughters of stud bulls whose semen was sorted by sex, and 2 group included daughters of stud bulls whose semen was obtained using traditional method.
Genetic potential of stud bulls was calculated on the basis of the best lactation of female ancestors as a parental bull index (PBI).
The results of the study were processed using biometrics methods according to the method of N.А. Plokhinsky (1969) on a PC with Microsoft Excel.
IV. RESULTS
Making of technological herds with an increased genetic potential for milk production will be largely determined by the breeding qualities of the bulls used [9] .
For obtaining normal and sexed semen, bulls with the following genetic potential were used: in terms of milk yield, 11945 ± 940.6 kg and 13714 ± 763.9 kg, respectively, the difference was 1769 kg (Р≥0.05). Fat mass fraction in the female ancestors of bulls whose semen was obtained according to the traditional method was higher by 0.31% (Р ≥0.05). Parental index for protein mass fraction was equal in both groups.
Among the bulls with sexed semen, the bull Yotan 831644 showed the greatest PBI -14,911 kg, the bull Surprise 34244408 had the best value for the mass fraction of fat in milk -4.22%, and the bull Parrah 343313777for the mass fraction of protein -3.52 % The highest PBI for milk yield among bulls whose semen was obtained according to the traditional method belonged to the bull Elsinore 1731 -13,469 kg, and the highest mass fraction of fat and protein in milkto the bull Patrick 51660096 -4.93 and 3.64%, respectively.
In the study of the reproductive qualities of stud bulls, it was found that in the case of using sexed semen fertility rate was 58.7% (at the rate of 1.7 semen doses). The best fertility was demonstrated by the bull Parrah 343313777, it amounted to 74.0%, with a minimal semen dose rate of 1.3. The bull Yotan 831644 showed the worst parameters. Fertilization with single insemination was 44.5% with the highest semen dose rate of 2.2. The results obtained align with data from the world practice of using sexed semen: the farm has achieved a similar value of successful insemination (in %).
In the case of fertilization of heifers with normal semen (semen obtained by traditional method), fertility rate was 75.4% (at the rate of 1.3 semen doses). Among individual bulls, Patrick 51660096 had the best fertility rate -83.6% with a minimal semen dose rate of 1.2, and the worst value was in Elsinore bull 1731 -fertility rate was 67.2% (at the rate of 1.5 semen doses).
In general, during insemination with sexed semen, the yield of heifers was 84.8%. At the same time, the highest percentage of the output of heifers was registered in the bull Parrah 343313777 (the birth of twins from this bull was noted) -90.6%.
When using traditional semen, there was no difference by sex, there were 50.6% of heifers. The highest yield of heifers was from the bull Patrick 51660096 -54.0%.
Thus, during the fertilization of heifers with sexed semen, there was a decrease in calf yield rate (by 22.9%) compared to normal semen, but the heifer yield percentage was increased by 37.6%.
Parameters of growth and development of heifers obtained from stud bulls of different groups were also studied.
Heifers obtained from sexed semen were obviously smaller at birth than heifers from normal semenby 1.4 kg (P≤0.05). Live weight gradually increased with growth, and at 3 months these heifers became larger than their herdmates by 1.34 kg (P≥0.05), at 6 months the difference was 2.1 kg (P≥0.05 ), at 10 months -1.37 kg (P≥0.05). By the age of 12 months, live weight of heifers from sexed semen decreased slightly compared to heifers from normal semen by 3.1 kg (P≥0.05).
Live weight index of heifers at first insemination is one of the most important factors affecting the subsequent milk producing ability.
The highest live weight at first successful insemination was in the daughters of the bull Parrah 343313777 -419.38 ± 6.84 kg at the age of first successful insemination of 16.3 months. In daughters of other bulls, the age of first successful insemination was actually equal -15.6-15.9 months.
The final stage of the evaluation of stud bulls is their assessment by the productivity level of their descendants. Table 1 shows the parameters of milk producing ability of the daughters of stud bulls analyzed. Daughters of the bulls whose semen was sorted by sex showed the lowest milk yield during the first lactation -6,373.9 kg; it was 322.0 kg (P≤0.05), or 5.1%, less than that of the daughters of stud bulls whose semen was obtained by traditional method. Among the bulls of the first group, the highest milk yield was in the daughters of the bull Yotan 39371484 -6,647.0 kg of milk, but fat mass fraction in this milk was the lowest one -3.46%, the difference was 0.5-0.26% (P ≤ 0.05). The daughters of the bull Surprise 342544408 had the lowest milk production of 6,074.7 kg while fat mass fraction was the highest -3.96%.
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For the second group of bulls whose semen was obtained by traditional method, the greatest milk yield was obtained from the daughters of the bull Elsinore 1731 -6,820.7 kg of milk; it was 3.0 and 2.7% higher than the herdmates in the group. Fat mass fraction in milk was also the largest among the daughters of the bull Elsinore 1731 -3.73%; it was 0.04% higher than that of the daughters of the bull Maradonna 466685 and the daughters of Patrick 51660096.
Milk producing ability during second lactation was higher in the daughters of the first group of bulls -7,083.7 kg, but the difference was only 145.7 kg (Р≥0.05).
The greatest milk yield among the daughters of the bulls of first group belonged to the daughters of the bull Parrah 343313777 -7,358.8 kg; it was the highest milk yield among all the daughters of the bulls of both groups. But fat mass fraction in milk was the lowest and amounted to 3.96%.
Among the daughters of stud bulls of the second group, the highest milk yield during the second lactation belonged to the daughters of the bull Maradonna 466685 -7,089.6 kg and the daughters of the bull Elsinore 1731 -7,061.9 kg, and the smallest milk yield of 6,639.8 kg was in the daughters of Patrick 51660096. But they showed the highest mass fraction of fat in milk -4.64%what was higher than in the daughters of other bulls of both groups by 0.41-0.68%, while there was a significant difference with the daughters of the bull Parrah 343313777 (P≤0, 05).
The parameter of genetic potential realization for milk yield during the first lactation was higher by 10.6% in stud bulls whose semen was obtained by traditional method, it amounted to 56.5%. The highest genetic potential realization for milk yield was in the descendants of the bull Patrick 51660096 (64.7%) in the second group, and in the bull Parrah 343313777 (48.7%) among the bulls of the first group. Genetic potential realization shown in the highest milk yield during second lactation was also in the daughters of the bull Patrick 51660096 -66.5%, the lowest value was in the bull Elsinore 1731 -52.4%.
In terms of quality parameters, genetic potential realization was higher than in terms of milk yield in both groups. The highest genetic potential realization in terms of fat mass fraction was in the daughters of the bull Surprise 34254408 -95.7%, among the bulls of second group in the bull Maradonna 466685 -93.8%.
In order to increase production volume, the reproductive potential of cattle breeding stock should be used to the full extent. One of the important problems of herd reproduction is an impairment of the reproductive function of highly productive cows: this factor interferes with the process of increasing milk production and the profitability level of dairy cattle breeding in general. Table 2 shows reproductive qualities of the daughters of evaluated stud bulls. Reproductive qualities of the daughters of stud bulls in compared groups are practically at the same level. Thus, the duration of indifference and service periods for daughters of bulls whose semen was sorted by sex turned out to be slightly longer compared with the herdmates in second group by 1.4 and 1.3 days on average.
However, the values differ within groups. The best reproductive qualities among the daughters of the bulls of first group were in the daughters of Surprise 342544408. Indifference and service periods for his daughters lasted for 54.7 and 110.6 days with insemination rate of 1.17 and 2.00, respectively. This is less than in the daughters of the other bulls in this group by 8.1-28.6 days.
Among the daughters of the bulls of second group whose semen was obtained using traditional method, the daughters of Maradonna 466685 and Patrick 51660096 were characterized by the best reproductive qualities. The duration of service period and calving interval was slightly less compared with the daughters of Elsinore 1731, established difference was not significant. The lower insemination rate during the first lactation was also observed in the daughters of Maradonna 466685 -2.02, whereas in the daughters of the other bulls it was 2.32 and 2.39.
V. CONCLUSIONS
In the course of this study, it was found that during the fertilization of heifers with sexed semen, calf output rate decreased by 22.9% compared with normal semen, but at the same time the yield rate of heifers increased by 37.6% and amounted to 84.8%.
Fertility rate of animals was 58.7% (at a rate of 1.7 semen doses) when using sexed semen, while during fertilization of heifers with normal semen fertility rate of animals was higher: 75.4% (at a rate of 1.3 semen doses).
The growth rate of young stock obtained from the studied groups of stud bulls was at the same level during all periods what indicated herd uniformity. Heifers born from sexed semen were reliably smaller than these derived from normal semen, by 1.4 kg, however, in growth up to 6 months, they had more intensity.
First lactation milk yield of the daughters of stud bulls whose semen was obtained by traditional method exceeded milk yield of the daughters of stud bulls whose semen was sorted by sex by 546.4 kg, while fat mass fraction in milk was in this case lower by 0.14%. Mass fraction of protein in milk was 0.02% higher in daughters of bulls of the second group. In subsequent lactations, the daughters of bulls whose semen was sorted by sex had milk yield of 145.7 kg more.
In general, the method of semen obtaining did not affect milk producing ability and reproductive qualities of the daughters of stud bulls. The level of milk producing ability and reproductive functions largely depend on the individual characteristics and the genetic potential of animals.
